Case Report
Operative details
A standard midline incision was used from the xiphisternum till the pubis symphysis. The lower abdominal aorta was cannulated with a short 7-F vascular sheath and was secured with sutures. Upper aortic control was obtained after exposure through the lesser sac. Both kidneys were retrieved en bloc with the aorta and vena cava from the level of the celiac axis till the iliac bifurcation. The ureters were dissected till their entry into the urinary bladder. Upper margins of the aorta and inferior vena cava (IVC) were closed with 6-0 prolene during bench dissection [ Figure 1 ]. The branches of the aorta and IVC were either sutured or tied. The size of the right kidney was 6 cm × 4 cm and the left kidney was 6.2 cm × 4.2 cm. The diameter of the aorta and IVC was 3 and 5 mm, respectively. The extraperitoneal approach was used for implanting the kidneys. Lower margins of the aorta and IVC were anastomosed end to side to the external iliac artery and vein of the recipient respectively using 6-0 prolene. The patient had brisk diuresis after declamping. Double barreling of both the ureters was done and then anastomosed with the bladder by the modified Lich-Gregoir technique using polydioxanone suture No. 5 suture over double J (DJ) stents. The cold ischemia was 250 min and operative time was 300 min.
Perioperative course
The patient was induced with antithymocyte globulin and was started on triple immunosuppression of tacrolimus, mycophenolate, and prednisolone. The 1 st day urine output was 6.7 L, with serum creatinine dropping to 0.9 mg% on postoperative day (POD) 3. The patient received anticoagulation with heparin initially, followed by oral warfarin for 6 weeks. The perfusion fluid grew Escherichia coli sensitive to piperacillin-tazobactam, which was given for 1 week. The DJ stents were removed on POD 13. At 10-month follow-up, the patient has a serum creatinine of 0.48 mg/dl. Diethylenetriaminepentaacetic acid scan done at 7 months posttransplant showed a glomerular filtration rate (GFR) of 53.5 mL/min with a split function of 25.1 mL/min and 28.4 mL/min.
discussion
The use of pediatric kidneys for transplantation in adult recipients in our country remains extremely low, and there is no report of successful transplantation in the published literature from a donor younger than 1 year of age in India. The use of pediatric organs is associated with risks of vascular thrombosis, hyperfiltration injury, and low nephron mass in addition to the technical difficulties involved in the anastomosis of smaller pediatric vessels in an adult recipient. [5, 6] Surgical experience and technique have been identified as major factors influencing the outcome of pediatric EBKT, [7] and many different techniques have been described in the literature to reduce vascular complications. [8, 9] Both the kidneys were used en bloc in this patient to address the challenges of the small caliber of pediatric vessels as well as low nephron mass. It has been reported that comparable graft survival and complication rates can be achieved by EBKT with these small kidneys. [10] Data from the scientific registry of organ transplantation have also shown that transplanting en-bloc kidneys into adult recipients results in equivalent patient and graft survival, compared with adult cadaveric kidneys except for an increase in vascular thrombosis. [11] Vascular thrombosis resulting in graft loss has been reported more often when single kidney without aortic cuff was used for transplantation as compared to EBKT, but, overall, similar graft survival (86% vs. 79%) and incidence of acute rejection (21% vs. 21%) have been observed in EBKT and SPKT, respectively. However, delayed graft function has been reported more commonly (25% vs. 0%; P = 0.0542) when a single pediatric kidney was used as compared to EBKT. [12] The long-term graft survival of EBKT is also better than pediatric single kidney transplants and is similar to adult donor kidney transplants. [7, 9, 11, 12] Overall, the 5-year graft survival has been reported to be better with EBKT when compared with standard, deceased, and living-donor transplants (92%, 70%, and 88%, respectively). [13] There were no clear guidelines in the past regarding when to choose EBKT versus solitary kidney transplant from pediatric donors, but EBKT is now advocated for donors <2 years of age and weighing <10 kg. [14] EBKT was performed in this report based on this recommendation, and the recipient with the lowest body weight was chosen for transplant among the waitlisted patients to minimize mismatch. There have been concerns regarding the donor-recipient weight mismatch, and historically, pediatric kidneys were offered to children or to adults with low weight as a way to provide adequate nephron mass. This was done to avoid the hyperfiltration injury which could cause hypertension, proteinuria, and glomerulosclerosis, and ultimately, lead to graft failure. [15] It has been observed that a recipient with a high body surface area (BSA >2.2 m 2 ) who receives a kidney from a small donor has a 43% increased risk of late graft failure as compared to a matched donor- recipient pair. Similarly, a medium-sized recipient receiving a kidney from a small donor has a 16% increased risk of late graft failure. [16] Contrarily, many studies have also shown that pediatric graft kidneys undergo compensatory hypertrophy and achieve normal GFR, with some suggesting an even better estimated GFR than those of standard criteria donor. [3, 9, 12] The patient in this case report was kept on heparin followed by oral anticoagulation for 2 weeks, as vascular thrombosis remains a significant problem in pediatric donor renal transplants. Many factors such as lower blood pressure, smaller size of vessels, and vessel or kidney torsion are implicated in vascular thrombosis. In pediatric donors, the absence of aortic patch and donor age <12 months have also been cited as additional risk factors. [12, 17, 18] However, routine anticoagulation has not proven to be of benefit in reducing graft thrombosis. [7, 13] The diagnosis of acute rejection with pediatric kidneys is also a major concern. The small size of these kidneys makes doing allograft biopsies more difficult but is usually not required as the current rates of acute rejection are quite low [3] (6% with EBKT compared to 9% in that of SKT [9] ). Various techniques have been described in the literature for anastomosis of the ureter with the bladder. In the present case, double-barreled ureters were anastomosed to the bladder over two DJ stents by the modified Lich-Gregoir technique. Other techniques include implantation of bladder patch of trigone area including both the ureters. [19, 20] Ureterocystostomy of pediatric kidneys is at an increased risk of developing complications with an incidence ranging between 2.5% and 11% because of the short length of the ureter and tenuous blood supply. [12] Various complications reported are perforation of the renal pelvis during DJ stent insertion, urine leak, and stricture at the ureterocystostomy site. In the present case, no surgical complications were noted. Avoiding hilar dissection, gentle handling of blood vessels along with placement kidneys relatively closer to the bladder to avoid tension on ureterocystostomy anastomosis can minimize such complications.
conclusion
EBKT can be successfully utilized to reduce surgical complications and improve long-term outcomes with small pediatric donors. It offers an opportunity to expand the limited donor pool. Donor-recipient matching based on BSA may provide a better outcome with regard to graft survival.
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